The definitions of linear independence, dependence, and extension of sets of vectors relative to a matrix which are used in this paper were recently introduced by M. H. Ingraham, $ and are not repeated here. The purpose of the present paper is to study the structure of basal elements of a linear extension relative to a matrix. There are developed necessary and sufficient conditions which the elements of a matrix of a transformation must satisfy so that one set of basal elements of a vector space can be transformed into another basal set.
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The definitions of linear independence, dependence, and extension of sets of vectors relative to a matrix which are used in this paper were recently introduced by M. H. Ingraham, $ and are not repeated here. The purpose of the present paper is to study the structure of basal elements of a linear extension relative to a matrix. There are developed necessary and sufficient conditions which the elements of a matrix of a transformation must satisfy so that one set of basal elements of a vector space can be transformed into another basal set.
It is assumed throughout this paper that the elements of the matrices and the vectors, as well as the coefficients of the polynomials, are in a field gf. The following theorem is used but stated without proof : § 
that the kXk matrix (J a) is of rank k in the ring of polynomials reduced modulo g.
The necessity of the conditions will be proved first. Obviously the minimum polynomial associated with rji is a power of g; call it g si . From Theorem 1 it follows that the set of integers t t is equal to the set Si. Let rj and £ be vectors of vectors with rji and £ t -, respectively, as the ith element. Let F= (f^) be the matrix with the polynomial fa in the ith row and jth column, and F(M) the matrix of matrices For different values of i those Vi columns, which are of rank Vi in the ring of polynomials reduced modulo gi, may overlap.
That the conditions of the theorem are sufficient for a proper base follows in a similar manner, since a greatest common divisor of the pi is 1.
The problem of the transformation of bases of relative linear sets is being studied also in the case where g is a division algebra, not necessarily commutative.
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